Objective : The surgical clipping of paraclinoid segment internal carotid artery aneurysms is considered difficult because of the complex anatomical location and important neighboring structures. Our experiences of pterional craniotomy and extradural anterior clinoidectomy (EAC) to clip paraclinoid aneurysms are reported herein.
INTRODUCTION
The anterior clinoid process (ACP) is the apex portion of the lesser wing of the sphenoid bone. ACP's anatomical location is important for its relation with neighboring structures including optic nerves, internal carotid artery (ICA), and other neurovascular structures. 7) Anterior clinoidectomy (AC) is an essential technique that is of utmost importance for clipping aneurysms involving the paraclinoid region. Dolenc introduced the extradural AC (EAC) and opening of the optic sheath in 1985. 2) We can retract the brain minimally to remove the whole ACP since the dura provides a natural barrier to preserve the neurovascular structures from drilling, and separates the subarachnoid space from the bone dusts. We Reports the current techniques for EAC with clipping of paraclinoid aneurysm.
MATERIALS AND METHODS
Two patients with paraclinoid aneurysm (1 ruptured, 1 unruptured) were treated, and it was found that pterional craniotomy and EAC are more suitable than coil embolization for the clipping of aneurysm.
The patients were females aged 42 and 46. One patient was diagnosed using magnetic resonance imaging (MRI) due to a visual field defect, and the other patient was diagnosed using computed tomography (CT) due to the presence of intracerebral hemorrhage with ruptured aneurysm. 
SURGICAL TECHNIQUE

Pterional approach with interfacial muscle dissection
The ipsilateral pterional approach is often used for treating paraclinoid aneurysms. The patient's head is elevated 10-30 degrees and rotated 30-45 degrees to the contralateral side and fixed onto the Mayfield head fixator. The ipsilateral neck is draped so that the carotid artery can be compressed manually in an emergency. The cervical carotid artery is usually not exposed to allow temporary occlusion.
A curvilinear skin incision starts at the zygomatic arch 1 cm anterior to the tragus and curves to the midline, just behind the hairline. Interfacial temporalis muscle dissection is often done for more temporal-base exposure, and the temporal branch of the facial nerve is preserved.
Frontotemporal craniotomy is done using 2 or more burr holes. The craniotomy follows the temporalis in- The apex of the ACP is removed using a diamond burr and constant irrigation in an inside cancellous bone to lateral cortical bone. The cortical bone of the ACP (Closed arrow) is remained like a thinned onion shells on the periosteal layer in the clinoid space. The diamond drill is aimed so that the walls can be easily fractured and circumferentially dissected free of the surrounding dural-fold-canal drilling. (B) Intraoperative photography: The optic canal (Open arrow) is broken using a diamond drill. The optic strut (Arrowhead) is remained between the opened clinoid space and the optic canal. The optic strut is dissected from the optic sheath and cleared away using a micropunch.
A B Attention is required while drilling the inferolateral side of the ACP.
Removal of the roof of the optic canal and optic strut
The apex of the ACP is removed using a diamond tions of the optic nerve, the carotid artery, and the oculomotor nerve with reference to the ACP. It is withdrawn using a microdissector to expose the clinoid space (Fig. 1, green area) . The optic canal is broken using a diamond drill. Last, the optic strut remains between the opened clinoid space and the optic canal. The optic strut is dissected from the optic sheath and cleared away using a micropunch (Fig.   3B ). Bleeding is easily controlled with bone wax and hemostatic material such as gellfoam.
Dural opening and intradural procedure
The dura is opened with a semicircular incision ex- showed that the ACP was an obstacle to clipping the aneurysm (Fig. 4B) . The aneurysm clipping was finished without complications. The postoperative 2D CT angiography scan shows that the entire ACP was removed, and the aneurysm was clipped with 2 15-mm straight clips (Fig. 4C) . Her visual field was much improved at an 8 months postoperative exam.
Illustrative case 2
A 42-year-old female presented with sudden-onset severe headache. The CT scan showed right-frontal-base hemorrhage. The 2D angiography showed that the aneurysm was situated in the site of the hemorrhage. The ACP was an obstacle to clipping the aneurysm (Fig. 5A) . The 3D CT angiography showed the paraclinoid internal carotid artery aneurysm directed to superolateral side (Fig. 5B) . A decision was made to clip the aneurysm through hematoma evacuation. The postoperative CT scan showed that the entire ACP was removed, and the aneurysm was clipped with 2 15-mm curved clips (Fig. 5C ).
DISCUSSION
The lesser wing of the sphenoid presents a sharp posterior border, the sphenoid ridge, which over- The described major complications related to AC in the modern series include postoperative cerebrospinal fluid leakage, damage to the optic nerve in the form of visual-field deficits due to direct neuronal damage or ischemic injury, oculomotor palsy, and intraoperative aneurysm rupture. 1)6)9)11) Aneurysm rupture during AC is rarely reported.
8)
The illustrative cases of paraclinoid aneurysm demonstrate the lack of complications. With understanding of the bony anatomy and the dura space around the ACP, EAC can be performed easily.
CONCLUSION
The authors' experience reviewed in the present literature demonstrates that AC is practicable for clipping paraclinoid aneurysms. The patients were treated with pterional craniotomy and EAC with clipping of paraclinoid aneurysm, and good outcomes were achieved. EAC is also recommended for clipping paraclinoid aneurysms.
